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a conductor. Just how fast it flows nobody seems to know,
but the speed varies with the kind of conductor. So far
as anybody knows now, light is the fastest thing in our part
of the universe, at say 186,000 miles a second, and elec-
tricity comes next. For working purposes we may take
the speed of the electric transmission on a good copper con-
ductor at 100,000 miles a second, although very much
greater velocities have been observed in experiments. In
longitude work the time of transmission of electric signals
must be considered, but in transmission of power by elec-
tricity time does not enter. This matter of the speed of
the electric impulse will be interesting when we take up the
balancing of current in certain heavy railroad work in a
later chapter.

Direct current flows always in one direction. The flow
of alternating current is periodically reversed in direction.
In much of the early practice these reversals, " alternations,"
took place 16,000 times a minute. Lower frequencies are
now standard.

There is no essential difference in the effects produced
by these two different kinds of current in work done. There
are some uses to which one or the other is specially appli-
cable; but generally speaking, when the current reaches
the place where the work is to be done, by a motor or by
a lamp, one kind of current when suitably applied is about
as effective as the other. The essential differences are in
generation and transmission, in manufacturing the current
and taking it to the work, and in the means of utilization.
These differences have brought about the fact that ninety-
five per cent of the electric energy generated and trans-
mitted is by alternating current. It is to the everlasting
glory of George Westinghouse that he saw the meaning of
these differences before it was seen in a big way by any